Samples of Xylaria humosa, a rare species of Xylariaceae, were collected during an investigation into the diversity of the fungus in the Phu Khieo Wildlife Sanctuary, Thailand. Nine compounds were isolated from the species and their structures elucidated by spectroscopic methods. The compounds were ergosterol (1), ergosterol peroxide (2), two meroterpenoids, chevalone B and C (3-4), together with five indole alkaloids, tryptoquivaline L (5), tryptoquivaline M (6), fiscalin A (7), epi-fiscalin A (8) and epi-fiscalin C (9). Compounds 2-9 exhibited variable cytotoxic activity against KB, NCI-H187 and MCF-7 cell lines.
The family Xylariaceae (Ascomycota) has an estimated 76 genera, most of which are found in the American and Asian tropics [1] . The species in the family are normally known as wood-decaying fungi that can be found on wood, fallen fruits and seeds [2] . Some inhabit the soil of termite nests and some live inside plant tissues as endophytes [3] . Xylaria spp. have been recognized as a source of potential anticancer metabolites [4-6,7a,b] .
At least 20 known and up to 30 undescribed species of Xylaria have been recorded in Thailand [7c] . The Xylariaceae in tropical regions have complex interactions between climate and their hosts and it is for this reason that there are various structural adaptations based on the environment [2,8a] . This study of Xylaria humosa, collected from Phu Khieo Wildlife Sanctuary, Thailand, has focused on the isolation of chemical constituents and their biological screening for potential pharmacological uses.
Separation of the constituents of Xylaria humosa by chromatographic methods led to the isolation of nine compounds (1-9, Figure 1 ), the structures of which were determined by spectroscopic analysis { 1 H and 13 C NMR, 2D NMR (COSY, HSQC, HMBC and NOESY)} and by comparison of these data with those published. Two were steroids, ergosterol (1) and ergosterol peroxide (2) [8b,9a] ; ergosterol is commonly found in fungi. Studies suggest that it undergoes an oxidation reaction with O 2 controlled by an H 2 O 2 -dependent enzyme to form the peroxide linkage of ergosterol peroxide, which explains their co-existence in most fungi [8b,9a] . Two mero-type triterpenoids, chevalone B and C (3) (4) , produced by polyketide biosynthesis, were also isolated. These were first isolated from the fungus Eurotium chevalieri, but neither has been reported from a Xylaria spp. [9b] . Although the melting point of 4 (192-193 o C) was very different from that published for chevalone C (118-119 o C [9b]), both exhibited the same negative optical rotation values, NMR data and HRMS. Therefore 4 was identified as chevalone C. Quinazoline-indole alkaloids are commonly found in Aspergillus fumigatus, Neosartorya siamensis and Corynascus setosus [9c,d,10a] . In this work tryptoquivaline L (5) and tryptoquivaline M (6) were isolated. The spectroscopic data of compound 6 were comparable with those of nortrytoquivaline, 27-epi-nortrytoquivaline and tryptoquivaline M, but by comparison of the NMR data (1D and 2D), 6 was identified as tryptoquivaline M. In addition, 6 displayed the same negative optical rotation as tryptoquivaline M, while nortryptoquivaline and 27-epi-nortryptoquivaline exhibited positive values. Fiscalin A (7), epi-fiscalin A (8) and epi-fiscalin C (9), pyrazinoquinazolinone derivatives that were first isolated from Neosartorya fischeri and N. siamensis [9c,10b], were also isolated from X. humosa. This is the first record of tryptoquivalines and pyrazinoquinazolinone alkaloids from a Xylaria spp.
The cytotoxicity of 2-9 against cancer cell lines was evaluated. Tryptoquivaline L, tryptoquivaline M, epi-fiscalin A and epifiscalin C showed weak cytotoxicity against the human cancer breast cell line, MCF-7 (Table 1) . Ergosterol peroxide, chevalone B and chevalone C also exhibited slight cytotoxicity against the human lung cancer cell line, NCI-H187. Ergosterol peroxide isolated from Naenatoloma fasciculare [10c] showed strong cytotoxicity against MCF-7, with an IC 50 value of 0.28 µg/mL. In this work it showed significant cytotoxicity against NCI-H187 with an IC 50 value of 5.81 µg/mL. However, there was no observed cytotoxicity against MCF-7. The pure cultures cultivated from ascospores of mature stoma on Potato Dextrose Agar (PDA) were inoculated into 40 L yeast extract-malt extract (YM) medium containing yeast extract (3 g/L), malt extract (3 g/L), peptone (5 g/L) and dextrose (10 g/L) at room temperature for 30 days. The broth solution was filtered using membrane filtration. The mycelium was dried in an oven at 50C for 3 days. The dried-matter (260.87 g) was ground using a blender and successively extracted with n-hexane (3 x 300 mL). Removal of the solvent gave the crude n-hexane extract (7.29 g, 2.79%). The extraction was repeated using EtOAc and MeOH to give the crude EtOAc (12.59 g, 4.83%) and MeOH (62.76 g, 24.06%) extracts. The filtrate (40 L) was partitioned with EtOAc (3 x 40 L). Removal of solvent gave the crude EtOAc extract (12.69 g, 4.83%). All crude extracts were repeatedly fractionated on silica gel 60 (0.063-0.200 mm, Merck, Germany) using Flash Column Chromatography (FCC) to yield 9 compounds (1-9) of which 1-6 were isolated only from the mycelium. The crude n-hexane and EtOAc extracts were individually subjected to FCC and eluted with 20/80, 30/70, 40/60, and 90/10 EtOAc/n-hexane to yield 2 (14 mg, 0.005%), 1 (525 mg, 0.201%), 3 (14.8 mg, 0.006%) and 5 (21 mg, 0.007%), respectively. Compound 6 (16.1 mg, 0.006%) was isolated through further elution with 100% EtOAc while 4 (345.9 mg, 0.133%) was obtained when eluted with 40/60 CH 2 Cl 2 /EtOAc. Compound 7 (25 mg, 0.01%) was found only from the EtOAc extract of the broth when fractionated by FCC and eluted with 50/20/30 EtOAc: CH 2 Cl 2 : n-hexane. Compounds 9 (119.9 mg, 0.046%) and 8 (62.1 mg, 0.024%) were obtained from both mycelium and broth EtOAc extracts when eluted with 30/70 and 80/20 EtOAc/CH 2 Cl 2 .
Cytotoxicity assay: Biological screening assays were carried out at the National Center for Genetic Engineering and Biotechnology (BIOTEC), Pathum Thani, Thailand. Compounds 2-9 were tested against human epidermoid carcinoma (KB), human small cell lung cancer (NCI-H187), and human breast cancer (MCF-7), employing the Resazurin Microplate assay (REMA), as described [10d]. 
